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Abstract ' o : . .
Eight exotic varieties and two hybrid clonss were evaluated for adaptability to the different ecologies of INigerin

in si i i i ign i ions. The result revealed high
They were planted in six locations using randomised block design in all the locations : )
pl:rfﬂﬂ:‘ﬁElﬂ:‘.E by all the varieties for all the cane yield and yield companents as‘wr:;]i 84 SUZEr j:':ll:hi This sl'mlw;
that the exotic varieties can be adopted in most of the ecologies in Nigeria _T o varietics shcrwad hig
performance in the forest zones. BBZ321101 was found to have high fibre and high sugar yield which shows

that it can be adapted for both energy and sugar yleld. |
!

INTRODUCTION . -
Sugarcane (Saccharumofficinarum) is one of the world important cash crops and cultivated in

both tropical and sub-tropical climates. Its production covers a wide rfanga of ecologies ff.nd
- soil types. In Nigeria sugarcane is an important industrial cash crop (Qlaoye, 2006) of high

commercial interest (Wayagari er. al,, 1999) and plays a significant role in food and income
security of the country. The bulk of sugarcane produce in Nigeria are {:I:msumed raw for the
sweetness of the juice but some of it are processed into varieties of products such as sugar,
molasses, sweets and left-over leaves/stalks (Busari and Misari, 2007). It's also used for the
production of alcohol used by pharmaceutical industry, ethanol, bagasse used for paper and
chip board mamufacturing and also burning sugar mills furaces (Soomro et al., 2006).

Nigeria is the largest consumer of sugar in Africa after South Africa, Unfortunately Nigeria
produce less than 5% of its requirement, while importing more than 95% of the commodity.
Lack of improved high yielding and adaptable sugarcane varieties has been identified as one
of major problem of sugar production. Variety improvement through adoption of exotic
varieties is one of the common means to improve yield. The goal of sugarcane breeding
programmes is to increase sugar yield by increasing sugar production ger area. According to
Glaz (2000) sugarcane production can only be improved through the adaptation of promising
varieties and technologies. Increased cane yield is a function of higher genetic potential of the
varicty (Nazir ef al., 1994). Oni 2015, reported that sugar industries in|Nigeria rely more on
cultivars brought in from overseas rather than those developed ii1 Nigerian Research
Institutes, for reason of inadequate information about the perfo of the cultivars that
were bred in the country. Assessment of performance, adaptation, of different sugarcane
genotypes in different environments and evaluation of their traits is nec before a variety
is released for commercial cultivation.

Hﬂ?-fﬂ?::-r, variety improvement through adoption has its peculiar ghallenges. The wide
variability of sugarcane genotypes in their growth, flowering, disease and pest resistance and
y!r;ld pcrfi}rmﬂ,rmﬂ among locations constitute such challenges. Variahjlity is caused by the
high SEOSHIVILy ?I:' sugarcane to environment due to its high polyploidy|nature, Breeding, and
production activities involving sugarcene are thus regulated by the inflyence of genotype and
environment on growth, yield components and vield. Determining the suitability of varieties
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for different environments requires more than phenotypic evaluation in one plant cycle,
Therefore evaluation of exotic varieties for suitability in different ecologies of Nigeria need
at least a plant crop and two ratoon cycles for proper understanding of adaptability of the
varieties to specific or many environments. |

MATERIALS AND METHODS

Ten sugarcane clones (Eight exotic and two hybrids clones) were evaluated in six locations
namely NCRI, Badeggi; University of Ilorin; Sunti, Bacita, Tkenne and Agenebode. The plant
crop was established in all the locations in 2017 planting season. The plot size in all the
locations was 3m X 6 rows with inter row spacing of 1.5m and replicated 3 times. Six (6) cane
setts were planted per row. Data were collected on germination percent count, establishment
percent count, stalk girth {cm), stalk length (cm), number of stalks pc4 stool (no), number of
millable stalks per plot (no), single stalk weight (kg), brix percent (field brix) and cane yield
per plot (kg) later expressed in tonnes per hectare. Laboratory analysis of the juice from cane
samples collected from Badeggi location was also done in the lab to determine the juice
quality. The data collected were subjected to analysis of variance. Crop Stat (version 7.2) and
Breeding view were used for data analysis. Soil samples were also -mile:te:d from all the
locations and analysed in our laboratory,

The test varieties are B 47419, B 881 104, B 991114, BBZ 921101, BBE 53, BBZ 951034, BD

1354-17 (hybrid), BD 1388-31(hybrid), N 27 and SP21-3250, Sucrose recovery and sugar yield were
calculated as shown below: !

: i
Recovery sucrose % =[ pol - ( brix-pol ) ] x Juice factor
2 .

Juice factor = (.65

Sugar yield (t/ha) = Cane vield (t'ha) x Recovery sucrose (%) !
100

RESULTS AND DISCUSSIONS
.. Significant differences were noted among the tested clones for stalk girth at Badeggi and
Sunti (Table 1). BBZ 921101, BD 1354-17 and SP 81-3250 gave robust stalks-compared to
the check (B 47419) at Badeggi, while at Sunti BBZ 951034 gave the best stalk girth. The
~three other locations show non-significant differences for stalk girth among the tested clones.
~The result of this study is in conformity with the report of other researchers (Mohammed er
al. 2019 and Rafiq er al, 2006) who reported significant differences among sugarcane
genotypes for stalk thickness. |
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Table 1: Mean values of stalk girth (cm) for sugarcane clones evaluated at different

locations in Nigeria (2017)
VARIETIES DBADECGGI SUNTI EACITA [ILORIN @ IKENNE AGENEBODE AVERAGE
2.4 2.0 24 1.5 2.5 1.7 | Z1
Baniles 25 2l 34 17 32 40 22
B9l 2.5 2.0 2.5 1.7 24 1.G 2.1
BBZ 921101 28 1.8 213 1.4 2.2 249 22
BBZ 92653 24 1.9 3 1.7 24 1.9 Z1
BBEZ 951034 .5 24 23 1.7 21 1.8 i
BD 1354-17 2.7 1.8 24 1.7 2.3 1.8 2.1
BD 1385-31 2.6 Z3 pt 19 23 Z1 1.2
W27 1A 2.1 27 1.7 2.1 1.7 12
EP 81-3250 27 22 9 1.5 2.3 1.6 | 2.2
e o ns ns W3 ns |
SEx 0.1 0.1 0.4 0.2 0.6 1.9
cY g 85 i 115 2.7 197 . 48 38.2

Table 2 shows the mean performance characteristics of the clones for stalk length across
locations. The clones showed better performance in stalk length in Sunti than other location.
Stalk lenght was generally low at Agenebode location. At Badeggi location SP 81-3250
exhibited the best stalk length (254.7cm) which was significantly longer than the stalk length
of B 47419, B 881104, BBZ 921101 and BBZ 951034, The variety B 991114 and BD 1354-
17 perform better at Bacita in terms of stalk length which was significantly the same with the
stalk length recorded for the check (B 47419). At Tkenne stalk length of 339.6 cm was
recorded for N 27 which was significantly at par with the length (309.7¢m) of BBZ 951034,
B 881104 gave the shortest stalks among the studied clones in that environment. Significant
difference in stalk length was observed among most genotypes, This is similar to result

Worku and Chinawong (2006) who reported significant differences in stalk length among”
sugarcane genotypes at Finchaa, |

of
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Table 2: Mean values of stalk length (em) for sugarcane clones evaluated at different

locations in Nigeria

—

VARIETIES BADEGGI SUNTI BACITA  ILORIN IKENNE AGENEBODE

AYERLWGE
B 47419 1997 4000 256 174.7 2913 619 2306
BS8SI104 1993 3933 2247 1650 2550 644 216.9
B991114 2157 4333 2688 1600 2777  s41 3349
BBZ 921101 1977 436.7 2154 182.0 2700 512 | 226.5
BBZ 02653 2434 4967 2109 1333 2657 500 734.9
BBZ 951034 1969 5167 2458 1863 3097 54 51,7
BD 1354-17 2261 4633 2685 1780 3037  s4g 2419
BD 138831 2291 4500 2207 1467 2970  s59 2332
N27 226.0 4900 2450 1660 3395 509 752.9
SP8I3250 2547 400 2526 1873 2080  s4q 264.6
SE+ 178 194 45 15.1 1.6 i '
cv 14.1 73 32 15.6 6.9 4.1 :
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Table 3 shows the mean performance of the varieties for number of millable canes per plot
across locations. Significant variations were noted in four locations (Badeggi, Euntl Tlorin
and Ikenne) for number of milleable stalks per plot. Highest number of milleable stalks
(206.7e¢m) was recorded in BBZ 92653 and the least number was observed in the check
(B47419) at Badeggi. BBZ 92653 also the highest number of Mllieahie stalks at Sunti, In
Ikenne the Check (B 47419) entry possess highest number of milleable stalks. Across the
locations B 47419 gave the highest (164¢m) number of milleable stalks and B 99114 show
the least milleable stalks per plot. The number of millable stalks per plot were generally low
/in Tlorin than other locations. This trait is one of the most important yield components and
attentions should be paid to it when selecting for varieties that give high cane yield. This
result is in accordance with the findings of Muhammad et «l, (2014) who recorded
significant differences among sixteen newly selected sugarcane varieties in Pakistan.

Table 3: Mean values of milleable stalk per plot for sugarcane clones evaluated at
different locations in Nigeria !

|
VARITIES ; BADEGGI JSUNTI BACITA ILORIN TKENNE AEENE]?DDE AVERAGE

B47419 108.0 1783 - 50.3 356.3 127.3 | 164
BE81104 160.7 9.7 - 42.0 235.3 146.0 | 135.1
B991114 112.0 181.7 - 20.3 111.0 157.3 | 116.5
BBZO21101  146.0 1983 - 32.7 277.0 152.0 ; 151.2
BBZ92653  206.7 2450 - 50.3 126.3 1160 | 148.9
BBZ951034 1307 1083 - 20.7 212.7 160.0 | 126.5
BD1354-17  187.0 1650 - 30,7 241.3 1540 | 155.6
BD1388-31 1187 1537 - 52,7 234.3 162.7 144.4
M27 157.7 g - 370 226.3 1260 | 139.7
SPE1-3250 1217 1850 - 367 1990 1220 | 132.9
wk Lt * L] t"-rlﬂ. :
SE+ s 162 14,4 Lo 33.6 28.4
(' 19.6 14.9 46 26.9 Z1.5

-
‘ f - ! )

Although, significant differerces were observed for only Sunti location in single stalk weight
(Table 4), the varieties generally showed high stalk weight in all envitonment. The values
recorded at Ilorin were however higher while Agenebode recorded lowest values. Across
location , B991114 and BD1388-31(hybid) has the highest weight (1.5kg). The hybrid also
- had highest single stalk weight in Sunti where the varieties differed significantly. Stalk yield

contribute positively to cane yield and selection for high yielding n:anEs should target for
indirectly for stalk weight {I&haq et al 1998).

R T T PR TP SRS
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Table 4: Mean values of single stalk weight per plot (kg) for sugarcane clones evaluated
at different locations in Nigeria

] NE AGENBODE
VARIETIES BADEGGI SUNTI BACITA ILORIN  IKEN R

B47419 0.7 14 - 2.7 1.2 0.6 | 1.3
BEE1104 1.3 1.5 - 2.4 1.2 0.4 ! 1.4
BoO1114 0.9 1.3 . 3.6 1.5 0.2 ! 1.5
BBZS2LI0L 10 o ] 26 . A3 0.2 ' .12
BRZ92653 0.5 1.1 . 2.4 1.5 0.2 ! 1.2
BBZ951034 0.8 1.7 . 29 1.1 0.3 1.4
BD1354-17 0.9 1.3 . 23 1.3 0.4 1E
BD1388-31 1.1 2.1 - 2.5 i4 0.3 | 1.5
N7 1.0 1.6 - 2.6 1.1 0.2 1.3
SPE1-3250 0E 1.& - 2.2 1.3 0.1 . 1.2
: ns it - ns ns ns |
SE+ 02 0.2 0.4 0:1 0.1
oy 28.1 20.3 25.8 I7.8 34.5]

o I

|

Performance of the varieties for Field brix is shown on Table 5. Field brix which is also
referred o as sugar vield was observed to be generally high for all the varieties in all
locations. However significant differences were observed in Sunti, B ita and Ikenne
locations. The varieties also showed high brix values at locations in the fuilfv.'::at areas (Tkenne
and Agenebode) except B47419 with brix value of 14.9% at Ikenne. This'shows that these
varieties would have high sugar recovery even in the forest areas of the country with high-
rain fall. Such varieties can also be selected for cultivation in the southern parts of Nigeria.

BBZ921101 however had the highest brix value across locations. ' -

Table 5: Mean values of Brix (%) for sugarcane clones evaluated at diﬁareut ln:aﬂunsl

in Nigeria -
VARIETIES BADEGGI SUNTI BACITA ILORIN IKENNE AGENEBODE AVERAGE
B4T4109 19.6 18.40 204 2.3 149 21.1 | 19.4
BE&T1 104 192 18.3 21.8 21.7 18 179 | 19.8
Ba3a1]14 227 20.3 21.0 20,7 21.7 v 220 21.4
BRZO21101 210 227 245 22.0 22.4 22.5 225
BBEA92653 21.2 19.7 21.0 21.0 |8.9 13.3. 20.0
BBZFO51034 20.7 20,7 228 213 a1 217 21.6
B 354‘”: 19.5 | llﬁ.ﬂ 214 213 17.9 2232 192
BD1388-31 185 180 210 207 17.2 197 | 192
N27 19.7 203 221 21.7 18.5 23.1 209
§PE1-3250 211 197 223 20,0 21,3 21.0 20.9

e £ LE 1

SE+ 0.5 1.0 0.4 0:6 0.6 L7 |
CcV 4.2 8.8 35 4.9 4.9 13.7

g3 [



Mean val feld i

A ;l:h ﬁ.Jr ;»‘:n; yield In tonnes per hectare is shown on Tagb]e 6. Cane yield were
Y g1 in all the locations except in Agenebode. Significant differences in yield were

also Iﬂhsm:ve-d n all the locations except in Tlorin and Agenebode. Highest cane yield was

obtained in Badeggi location from BD1354.17 (122.8t'ha), an hybrid, although B47419

obtained the highest mean yield across all locations (93.6t/ha). B8] 104 recorded the lowest

cane yield across the locations (37.5t'ha). High cane vield observed in most of the locations
shows that the exotic varieties perform ex

different ecologies of Nigeria especially the southemn part where sugarcane is_not_in

cellently in all locations and can be adapted to the ]

P .,'_.'.._....|_.
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commercial production. :
Table 6: Mean values of cane yield (t/ha) for sugarcane clones evaluated at different
locations in Nigeria |

VARITIES . BADEGGI ®SUNTI BACITA ILORIN IKENNE : AGENEBODE A‘#’ER&GIE.J
B47419 55.0 906 907 1207 1456 | 490 93.6
B381104 1048 = 545 102.5 98.7 74.6 37.5 78.8
B991114 849 1008 7.1 9.1 879 : 51.4 81.6
BBZ921101 1204 76.7 86.3 88.7 85.6 67.9 87.6
BBZ92653 108.7 95.8 82.9 103.8 801 | 54.5 §7.7
BBZ951034  81.8 796  114.0 $3.9 1069 | 603 87.8
BD1354-17  122.8 91.2 78.9 1111 86.2 50.3 90.1
BDI388-31 1047, 8§92 697 1032 %68 | €22 86
N27 . 1149 1039  7L1 80.8 §5.8 38.7 82.5
SP81-3250 §2.0 1242 611 82.7 93.7 55.7 83.2
SE+ 1.7 8.3 1.5 12.4 100 16.0
(Y 20.6 15.7 32 22.1 18.5 52.4

Juice quality analysis was carried out only for Cane samples from Badeggi location and
presented on Table 7. From the Table, varieties show similarity in Pol and Purity percentages,
although with minor differences. There is greater difference between IIi'u: varieties for Fibre,

Recovery Sugar percentages and Sugar yield in ton‘ha. Most of the Varieties have moderate
fibre content except B&81104 and B99]]14.

; I
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e : : content, its highest in Recovery sucrose
and also high in sugar yield. This variety would be suitable for selection for high sugar yield.

BBZ921101, although has the highest fibre content, it also has the high sugar recovery

percent and highest sugair'}ricld, The variety can therefore be adopted for bath high energy
source or high sugar yield (dual purpose). |

Table 7: Juice quality and sugar yield for sugarcane clones evaluated at different
locations in Nigeria

Fibre Purity Pol(%) Recovery Sugar Yield

Varieties (%) (%) Sucrose  (ton/ha)
B47419 12.54 69.50 1487 T 4:511:
B881104 3.58 6830 1639  9.80 1030
B991114 9.95 7360 2089 13.00 1 lﬂLr
BBZ921101 14.97 8370 1925 1210 14.'?50
BBZ92653 14.42 3090 1856 1120 12.20
BBZ951034 los7 7720 1930 12.09 9.90
BD1354-17 13.99 $220 1724 1040 12.! o
BD1388-31 10.37 69.10 1063  4.30 4.5zr
N27 1137 6650 1397 720 ¢ a_aag.
SP81-3250 12.30 7410 1703 970 8.80)

Soils samples collected in all the locations were analysed and result presented on Table 8.
Most of the soils are slightly acidic. The n-rganiﬁ matter content is moderate éfar other most
locations except Sunti and Ilorin. The Nitrogen content of all the locations the trila is
planted is ohserved to be low. Most of the soils are highly sandy especiall Badeggi and
moderate clay content, Ih:énn: location however has higher clay content in iitL soil. The silt

content of all the locations is generally high especially Bacita and Ikenne locations. Howewer
the silt content of Badeggi soil is observed to be very low. l
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!e-:ﬂwtry sugar percent and Sugar yield are the most

| important sugar quality parameter. Tt
was nhsew.ed 'fh'ﬂt 3991.114, although low in fibre content, its highest in Recovery sucrose
and also high in sugar yield. This variety would be

suitable for selection for high sugar yield.
BBZ921101, :alth:}ugh hﬂls the highest fibre content, it also has the High sugar recovery
percent and highest sugar yield. The variety can therefore be adopted for both high energy

source or high sugar yield (dual purpose).

Table 7: Juice quality and sugar yield for sugarcane clones evaluated at different
locations in Nigeria

—

Fibre Purity Pol(%) Recovery  Sugar Yield

Varieties (%) (%) Swcrose  [(ton/ha)
“B4T410 12.94 69.50  14.87 3-10{%] 450
BR81104 8.58 6830 1639  9.80 10.30
BO91114 9.95 7360 2089  13.00 11.00
BBZ921101 14.97 §370 1925 1210 14.70 B
BBZ02653 14.42 8090 1856 1120 12.20
BBZ951034 10.57 7720 1930 1209 .90
BD1354-17 13.99 8220 1724 1040 %2.3:} ?
{ BD1388-31 10.37 69.10 1063  4.30 4.50 ' o
| N27 11.37 6650 1397 720 | 1;:,30
‘1 SP81-3250 12.30 7410 1703 9.70 %.su

Soils samples collected in all the locations were analysed and result pres#nt:d on Table 8.
Most of the soils are slightly acidic. The organic matter content is moderate for other most
| locations except Sunti and Horin. The Nitrogen content of all the incatiunslwherﬂ the trila is
: planted is observed to be low. Most of the soils are highly sandy especially Badeggi and
s moderate clay content. Ikenne location however has higher clay content I:i its soil. The silt
] content of all the locations is generally high especially Bacita and Ikenne locations. However

the silt content of Badeggi scil is observed to be very low, -

g5 ;



Table 8: Soil analysis across the locations

pH oM P

LOCATION o, I K Sand  Clay it
CA)  (ppm) (%) cmolkg (%) o )
i
SUNTI 5.45 031 1717 004 067 93,52 520 128
ILORIN 646 058 2004 003 026 9352 520 128
BACITA 6.57 117 1802 004 050 9152 520 328
TKENNE 542 1.00 1711 0.08 2.29 39514 7.20 328
|
BADEGGI 613 15 1133 014 042 9568 376  0.56
Conclusion

|
The exotic '.ranetle.a wnrf: observed to show good performance m:russ all the lumitmns in stalk

A .|....-..|.r_:

characteristics and cane yield. The varieties also showed height erformance in the forest
zone where sugarcane is not cultivated in commercial quantity. The shigar analysis carried out
in Badeggi also shows potential of the varieties for sugar yield. Tlus shows that the exotic
varieties can be easily adopted in the Nigeria ecology as they e:ﬂuhlped high adaptation. The
variety BBZ921101, with high fibre content, sugar recovery percent and highest sugar yield

be adopted for both high energy source or high sugar yield (dual purpose). The result
obtained from this study can however be confirmed after two ratoon +mps.
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